The recent inclusion of communities of planktonic algae and microbial crusts into the system of European vegetation types is critically discussed. It is argued that formal vegetation classification should be limited to plant taxa represented by macroscopic individuals within a plot, including all vascular plants, bryophytes, lichens, charophyta and macrophytic chlorophyta, rhodophyta or phaeophyta. In the interest of comparability and methodological stringency, all microscopic algae and all prokaryotes, including cyanobacteria, and the habitats dominated by such microorganisms (e.g. plankton, biofilms and crusts), should be excluded from vegetation classification.
| INTRODUC TI ON
Excellent work has been done by Mucina et al. (2016) to set a baseline of the current knowledge in European phytosociological classification. No doubt, the next years will see intensive activity to qualify this list proposed by the European Vegetation Classification Committee. However, the work is based on some paradigmatic assumptions to phytosociology, which have not yet been adequately discussed. In fact, the laudable objective to include all ever-published knowledge into one survey raises the question of the limits of vegetation science.
For the first time, Mucina et al. (2016) Any branch of science is marked by agreements on scale, objectives and a comparable set of methods (Neef, 1963) . In phytosociology, the compatibility of scales and sampling methods is essential for comparing data obtained by different authors, since any new relevé should contribute to a general classification system (Dengler, 2003; Nimis, 1991) .
Here, we discuss the question of which species of plants and plant-like life forms are the elements of vegetation studies, and whether microorganisms and microbial communities should be an object within vegetation science.
| WHAT S HOULD B E THE S MALLE S T ORG ANIS M VEG E TATION SCIEN CE DE AL S WITH?
Vegetation is defined as the assemblage of plant species and the ground cover they provide (Burrows, 1990) , i.e. by structure and floristic composition (Brown & Lomolino, 1998) . Despite the fact that many vegetation studies consider "plant species" as only "vascular plants", non-vascular macroscopic plants, such as bryophytes, lichens and many macroscopic algae have been included in vegetation studies from the very beginning, and are mentioned in global overviews such as Ellenberg and Müller-Dombois (1967) . Additionally, various authors have attempted to characterize communities dominated by microscopic algae using elements of the Braun-Blanquet method and nomenclature (e.g. Margalef, 1951; Behre, 1966; Khaibulina, BERG Et al. Sukhanova, Kabirov, & Solomeshch, 2005 ; many others cited in Mucina et al., 2016) . However, these attempts to introduce the experience and benefits of phytosociology into algology have not triggered such comprehensive and nationwide scientific activities as the early work on forests, grasslands, aquatic macrophyte communities or alpine vegetation. In phytosociological surveys and textbooks of vegetation science, they are hardly ever mentioned.
It is a merit of Mucina et al. (2016) This "view" of a vegetation plot has so far been crucial in recording methods in vegetation science (Whittaker, 1978) . Thus, we include all visually detectable living plants in a conventional vegetation plot.
Microscopes are sometimes used to confirm and identify specimens taken from visible plants in the field, but not for their initial detection. Thus, the resulting "complete list" will not include species whose presence is detected by non-visual methods alone, such as through filtration, in vitro cultivation or genetic markers.
In adopting the above-mentioned classes Mucina et al. (2016) extend vegetation recording beyond visible and sessile organisms.
There is no doubt that these organisms perform highly significant ecosystem functions, which makes their description and classification an important target of community ecology. In fact, molecular ecology has discovered a giant world of microbial communities in the last decades. It has shown that 0.1 ml of soil or one tiny fragment of a leaf, stem, fruit or root, even of a bryophyte or lichen, can harbour an incredible species-rich microbial life within it (e.g. Bragina, Berg, & Berg, 2015; Grube, Cardinale, de Castro, Müller, & Berg, 2009; Opelt, Berg, Schönmann, Eberl, & Berg, 2007; Zachow et al., 2009; Sirová et al., 2009) . Moreover, all organisms, including plants, are considered as co-evolved holobionts (Richardson, 2017) , and harbour diverse microbial communities, which fulfil important functions for the host (Berg, Rybakova, Grube, & Köberl, 2016) .
Next-generation sequencing, 'multi-omics' techniques and advanced microscopy techniques have contributed to understanding of the host-microbiome interplay (Leray & Knowlton, 2015) . Methods for detecting environmental DNA (eDNA; Thomsen et al., 2012) will revolutionize ecology, as is already the case in animal communities (Evans et al., 2017; Olds et al., 2016) 
| C AN WE CON S IDER SOME MICROB IAL COMMUNITIE S A S " VEG E TATION "?
Among the above-mentioned vegetation classes, the Asterionelletea formosae is described as "planktic microalgal communities in fresh, brackish and salt waters" (Mucina et al., 2016) . Planktic environments require not only a completely distinct set of methods (Yan & Yu, 2011) , but also have different structural and ecological conditions: e.g. the suspended character, stochastic patchiness of plankton, dependence on horizontal and vertical water flow, rapid seasonal sequence of entirely different plankton assemblages in the same water body, occurrence of active mobility of some community members, and the important role of the zooplankton in limnic environments (Behre, 1966; Havens, 2001; Kosek, Polkowska, Zyszka, & Lipok, 2016; Litchman & Klausmeier, 2008) . As these complexities have little in common with the structure of vegetation, it is not surprising that the phytosociological approach is viewed rather sceptically among the large plankton-exploring scientific community.
"Vegetation" of the class Bracteacocco minoris-Hantzschietea amphioxyos forms soil crusts within steppe vegetation, the other classes
Desmococcetea olivacei, Gloeocapsetea sanguineae, Mesotaenietea berggrenii and Naviculetea gregariae are more or less microbial crusts or biofilms without macroscopic differentiation, despite a thin colourful layer, and are normally studied using sequencing methods (Cutler, Chaput, Oliver, & Viles, 2015) . Most textbooks of vegetation science (e.g. Archibold, 1995; Dengler, Chytrý, & Ewald, 2008; Kent, 2012; Stohlgren, 2007; van der Maarel & Franklin, 2013; Whittaker, 1978; Wildi, 2010) on the one hand, and the vast body of vegetation studies, on the other, sporadic attempts to incorporate microbial communities into the phytosociological system are unlikely to significantly advance knowledge in either field, or establish a fruitful link between the two.
Finally, including microbes in vegetation sampling protocols would render vegetation classification for practical and applied purposes, such as risk assessment, conservation management, landscape planning (see Mucina, 1997) impractical and unaffordable, especially given limited availability of the necessary laboratory facilities.
These problems in delimiting its objects indicate a conflict that vegetation science shares with other realms of organismic biology.
On the one hand, it will profit from the new methods of sampling variation in plant communities, allow us to link information on genes, microorganisms, populations and species, and address questions of evolution and function in novel ways. On the other hand, it challenges formalized vegetation classification, which crucially depends on the compatibility of community samples through space and time.
We therefore believe that vegetation science should not be overstretched at the expense of its methodological coherence and simplicity. It should consider all macroscopic plants and plant-like life forms within a plot, including all vascular plants, bryophytes, lichens, charophyta, macrophytic chlorophyta, rhodophyta and phaeophyta (Dengler et al., 2008) .
Because they are not plants, non-lichenized fungi have to be excluded; Winterhoff (1984) 
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